Semaphorin 3A gets involved in the establishment of mouse tooth eruptive pathway.
The accurately establishment of the eruptive pathway is of vital importance. The mechanisms governing tooth eruption pathway remain little known. This study is to elucidate the roles of Semaphorin 3A (Sema 3A) in mouse tooth eruptive pathway. C57BL/6 mice (11-13 and 15-17 days after birth) were chosen to observe eruptive pathway of mouse lower first molar. Expressions of Sema 3A and its receptor neuropilin 1 and plexin A1 were detected. Osteoclasts were identified by TRAP staining. Co-localization of Sema 3A and osteoclast maker CD68 was detected by double immunofluorescence staining. Picrosirius red staining was applied to observe collagen fibers during mucosal penetration phase. In vitro, Bone marrow-derived macrophages (BMMs) were prepared from 4 week C57BL/6 mice to observe the effect of Sema 3A on the differentiation of BMMs into osteoclasts by TRAP staining. Expressions of Sema 3A was observed by immunofluorescence and western blotting. At osseous eruption phase, many TRAP-positive multi-nucleated cells were distributed around occlusal alveolar bone. The positive expressions of Sema 3A were observed in the multi-nucleated cells. Fluorescence double staining showed that Sema 3A and CD68 were co-expressed in osteoclasts. Its receptor neuropilin 1 and plexin A1 were also found in osteoclasts. In vitro, Sema3A negatively regulated osteoclast differentiation. At mucosal penetration, occlusal alveolar bone had been completely resorbed and collagen fires were gradually degraded for eruptive pathway. Similar positive expressions of Sema 3A and its receptor neuropilin 1 and plexin A1 were also found in the mucosal penetration pathway. Sema 3A gets involved in the establishment of mouse tooth eruptive pathway by modulating osteoclast activity. Sema3A should be considered as a novel nervous agent or a potential biomarker for mouse tooth eruptive pathway.